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CLAIMS: 

1 L A semiconductor processing system comprising: 

2 a) a pod loader; 

3 b) a transfer robqft; 

4 c) a load lock comprising: 

5 i) a chamber; and 

6 ii) a lond lock robot disposed in the chamber; and 

7 d) a process chamber. 



1 2. The system of rfkfim 1 wherefa the load lock further comprises: 

// / i 

2 a) a boroin having oner or more perforations; and 

3 b) cjne of more lift pijys slidably disposed through the one or more 

4 perforations. 



1 3. Tj4e syste/n of claim % \*> 

2 actuator 

l 4. The sVstem of ofaim 1 u 



.erein the lift pins are coupled at one end to a linear 



herein the load lock further comprises a vacuum pump. 



1 5. vThe systejn of claim 4 wherein the vacuum pump is in fluid communication 

2 with the chaiHfer. 



1 6. The system of claim 1 whereof the load lock further comprises an elongated 

2 substantially rectangular aperture. 

1 7. / The system of claim 6 wherein the load lock further comprises a hermetic 

2 sealing apparatus adapted to substantially cover the aperture. 

1 8. / The system of claim 7 wherein the hermetic sealing apparatus comprises a slit 

2 valve. 
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1 9. The system of claim 7 wherein the hermetic sealing apparatus comprises a ^ate 

2 valve. 



1 10. The system of dlaim 1 wherein the load lock further comprises: 

2 a) a cover/defining an opening; and 

3 b) a lid adapted to substantially cover the opening. 



1 11. The systeny of ckiarfO wherein the lid further comprises at least one 

2 stabilizing rod dispf^ed throuanlthe lid and connected to the cover. 



1 12. The/system of claim AO further comprising a transfer assembly adapted to 

2 transferee or more objects to a plurality of positions. 



1 13./ The system of aain 12 wherein the transfer assembly comprises: 

2 / a) / two pairs of rotational and vertically slidable lifting members each pair 

3 hfeing disposed through a pair of bores formed vertically through the lid; 

4 b) / a wafer lifting element attached to each lifting member at a first end; and 

5 c) / yone or more actuators attached to each pair of lifting members at a 

6 second er 



1 14. the system of claim 13 wherein the one or more actuators impart vertical and 

2 rotational movement to each lifting member. 

1 15. / The system of claim 1 3 wherein each pair of lifting members cooperate to 

2 transfer an object to a plurality of positions. 
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16. The system of claim 1 ^herein the load lock robot comprises; 
a) a symmetrical linkage assembly comprising 

i) a first drive arm having a first end and a second end, the first 
drive arm being rotataple about a first axis at its first end; 

ii) a secorid drive arm having a first end and second end, the second 
drive arm being rotatable about a second axis at its first end, the first and second drive 
arms being separated by a distance greater than a wafer diameter in their extended 
positions such that a wafer may be vertyaltyjransferred between the drive arms; 

iii) a first stnjMhat is collected to the first drive arm at a first pivot 

joint; and 



iv) 



?cond strut that/is 



:onnected to the second drive arm at a 



second pivot joint, me fijfst and secondypivot joints defining a lagging axis; and 



b) a blade rfvotally connected 
second strut at/ second wrist jointy/xhe firdt 



to the first strut at a first wrist joint and the 
and second wrist joints defining a leading 



axis which remains constantly parallel to, and horizontally displaced from, the lagging 
axis . 

17. Thelsysteiri of clajfh 16 wherein thelblade is extended by the simultaneous and 
synchronous cloolcwjse rotation of the first qrive arm and counterclockwise rotation of 
the second drivearm. 



1 18. The system of claim 16 wherein the blade is retracted by the simultaneous and 

2 synchronous counterclockwise rotation of the firsYdrive arm and clockwise rotation of 

3 the second cltive arm. 

1 19. Thp system of claim 1 wherein the load lock is connected to the process 

2 chamber, i 
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A load lock composing: 

a) a chamber/ 

b) a load lock robot disposed in the chamber; and 

c) a process chamber attached to the chamber. 



1 21 . The apparatus if chirfClO whetein the load lock further comprises: 

2 a) a bottdm having one or more perforations; and 

3 b) one )/ more lift pins sluBably disposed through the perforations. 



1 22. The/apparatus of claim 2 1 

2 actuator. 



erein the lift pins are coupled at one end to a linear 



1 23. / The apparatus of claip 20 wt erein the load lock further comprises a vacuum 

2 pump 



1 24. The apparatu^of claim 23 wherein the vacuum pump is in fluid communication 

2 with \he chairjber. y 



1 25. The Apparatus of claim 20 wherein the load lock further comprises an elongated 

2 substantially rectangular aperture providing foriluid communication between the 

3 chamber and the process chamber. 



1 26. THe apparatus of claim 25 wherein the load lock further comprises a hermetic 

2 sealing apparatus adapted to substantially cover the aperture. 

1 27. The apparatus of claim 26 wherein the sealing apparatus is a slit valve. 



1 28. /The apparatus of claim 26 wherein the sealing apparatus is a gate valve. 
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29. The apparatus of claim 20 where/n the load lock further comprises: 

a) a cover defining an opemng; and 

b) a lid adapted to substantially cover the opening. 



1 30. The apparatus of claim 29 further comprising a transfer assembly adapted to 

2 transfer one or more objects to a pMratity of positions. 

1 31. The system of claim 30 Wnerein the transfer assembly comprises: 

2 a) two pairs of rotational apdr^verflcally^lidable lifting members each pair 

3 being disposed through a pair afjx5res formed vertically through the lid; 

4 b) a wafer lifting^lement attache/ to each lifting member at a first end; and 

5 c) one or mpre ^ctuators attach^ to each pair of lifting members at a 

6 second end. 



1 32. The system of claim 3 1 wherein pie one or more actuators impart vertical and 

2 rotational mo/ement to each liftin/ member. 

1 33. The system of/claim m wherein each pair of lifting members cooperate to 

2 transfer an object to a plurality of positi< 

1 34. The apparams of claim 20 wherein tftsToad lock robot comprises: 

2 a) ^ — a^mmetrical linkage assembly comprising 

3 i)/ a first drive arm having a first end and a second end, the first 

4 drive anji being rotatable about a first axis at its first end; 

5 ^i) a second drive arm having a first end and second end, the second 

6 drive arm beirfg rotatable about a second axis at its first end, the first and second drive 

7 arms being separated by a distance greater than a wafer diameter in their extended 

8 positions sup that a wafer may be vertically transferred between the drive arms; 

9 / iii) a first strut that is connected to the first drive arm at a first pivot 

10 joint; and 
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11 iv) a second start that ^connected to the second drive arm at a 

12 second pivot joint, the first and second pitfot joints defining a lagging axis; and 

13 b) a blade pivotally connected to the first strut at a first wrist joint and the 

14 second strut at a second wrist joint, theffirst and second wrist joints defining a leading 

15 axis which remains constantly paralley to, and horizontally displaced from, the lagging 

16 axis . 

1 35. The apparatus of claim 34 i/hpf€m the blade ^extended by the simultaneous 

2 and synchronous clockwise rot^tjon of the first cpve arVn and counterclockwise rotation 

3 of the second drive arm. 

1 36. The apparafds of clainft 34 wherein blade is retracted by the simultaneous 

2 and synchronous^ counterclockwise rotation <f f the first drive arm and clockwise rotation 

3 of the second /rive arm. 



1 37. An/apparatus for jfcansferprig object^ between a first position and a second 

2 position cpmpnsmg: 

3 a) a symm^tricaf linkage assembly comprising 

4 i) k first drive arm having a first end and a second end, the drive 

5 arrrisj>eing rpfc^table about a first axis a\ its first end; 

6 ii) / a second drive arm having a first end and second end, the drive 

7 arm being rotatable/about a second axis at its first"! 

8 iii) / a first strut that is pivotally connected to the first drive arm at a 

9 first pivot joint; aj&d 

10 ivfl a second strut that is pivotally connected to the second drive arm 

11 at a second pivojt joint, the first and second pivot joints defining a lagging axis; and 

12 b) £ blade pivotally connected to the first strut at a first wrist joint and the 

13 second strut at/a second wrist joint, the first and second wrist joints defining a leading 

14 axis remaining constantly parallel to, and horizontally displaced from, the lagging axis. 
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38. A method for transferring wafers petween a plurality of positions comprising: 

a) providing a load lock comprising: 

i) a chamber; and 

ii) a first transfer assembly disposed in the chamber, the first 
transfer assembly occupying a first horizontal plane; 

b) disposing a wafer onto/the first transfer assembly; and 

c) actuating the first transfer assembly. 



39. The method of claim 38 whfc^in acti&ting the first assembly comprises the 
steps of: 

a) lowering the first transfer aksSembly along the first plane; and 

b) raising the^irst transfer a/sjdnbly along the first plane. 



40. 



The method pf claim 3 8/ further 
a) pro/iding a second trai 



b) 
c) 



bmprising the steps of: 
fer assembly disposed in the chamber, the 
second transfer assembly occupying ^second plane substantially perpendicular to the 
first plane; 

ositioning a/wafer/on the second transfer assembly; and 
actuating the/ seca/nd trarkfer assembly. 



41 . The m< ;thod of cla/rn 40 wherein positioning the wafer onto the second transfer 
assembly comprises th^pps of: 

a) lowering me first transfer assembly along the first plane from a position 
above the second plane to a position coplanar with the second plane, the first transfer 
assembly carrying the wafer; 

b) depositing the wafer onto the second transfer assembly; 

c) * retracting the first transfer assembly; and 

d) raising the first transfer assembly. 



25 



PATENT 

Atty Dkt No. AMAT/2640/ATD/RWM 
EXPRESS MAIL NO. EL027503196US 



1 42. The method of claim 41 wherein deposit/ng the first transfer assembly from the 

2 wafer, the first transfer assembly comprising a pair of rods diametrically placed rods 

3 respecting the wafer and a lifting element courfled to each rod at one end, the wafer 

4 gravitationally resting on the lifting elements/ comprises the steps of rotating the first 

5 transfer assembly about a central axis, such mat the lifting elements are removed from 

6 one another a distance greater than the diameter of the wafer. 



1 43. The method of claim 40 wherein Actuating the second transfer assembly 

2 comprises the steps of: 

3 a 

4 b) retracting the second ttiknsferAssembly along the second plane. 



extending the second'frpsfer ^sembly along the second plane; and 
e<xmd 



^5 



1 44. A method for transferring wafers Between a plurality of positions comprising: 

2 a) providing a load lojsk comprising: 

3 i)/ a chamber^ 

4 /i) a first trarfsfer/afcsembly disposed in the chamber, the first 

5 transfer assembly moving along a vertical first plane; and 

6 / iii) a second transfer assembly disposed in the chamber, the second 

7 transfer assembly moyij/g he rizontally along second plane perpendicular to the 

8 first plane; 

9 tf) positioning it least tho wafers onto the first transfer assembly; 

10 0 loweringlne first transfer assembly 

1 1 q) positioning a first wafer onto the second transfer assembly; 

1 2 e)\^r^mg thef first transfer plane; 

13 f) extending the second transfer assembly beyond the load lock, the second 

14 transfer assembly carrying the first wafer; 

15 g) retracting the second transfer assembly; 

16 h) lowering the first transfer-assembly; 

17 i) removing the first wafer from the second transfer assembly; and 

18 j) raising the first transfer assembly above the second plane; 
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1 45. A method for transferrir 

2 comprising a lid and a tra 

3 a) raisins 

4 b) rai$ 

5 c) 

6 d) 

7 e) 
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to and out of a load lock, the load lock 
ly, the method comprising the steps of: 
transfer plane; 
assembly above the transfer plane; 



r on the transfer assembly; 
fer assembly below the transfer plane; and 
elow the transfer plane. 
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